Acyl coenzyme A:cholesterol acyl transferase in macrophages utilizes a cellular pool of cholesterol oxidase-accessible cholesterol as substrate.
Cholesterol esterification by acyl CoA:cholesterol acyl transferase (ACAT) in macrophages is a key process in atheroma foam cell formation. However, the process of cholesterol substrate delivery to ACAT is not well defined. In this study, J774 macrophages, which form foam cells with native low density lipoprotein (LDL), were labeled with [3H]cholesterol-containing liposomes. Most (80-90%) of the cholesterol label could be converted by cholesterol oxidase to cholestenone, suggesting plasma membrane localization; only 0.6% of the label was in cholesteryl ester (CE). In cells chased for 6 h in medium lacking LDL, the distribution of label was essentially unchanged, whereas in cells chased with LDL, 28% of the label was incorporated into CE concomitant with a decrease in cholestenone label to 50%. [3H]Cholesterol-labeled mouse peritoneal macrophages incubated with acetyl-LDL, and both J774 and mouse peritoneal macrophages incubated with 25-hydroxy-cholesterol, also showed a shift of label from cholestenone to CE. Similar results were found when cellular cholesterol was biosynthetically labeled with [3H]mevalonate. The percentage of cholesterol substrate for ACAT in LDL-treated J774 macrophages which originates from endogenous cellular pools (versus that originating from LDL itself) is approximately 50%. We conclude that upon activation of ACAT in macrophages, there is a novel process whereby a cholesterol oxidase-accessible pool of cellular cholesterol, presumably plasma membrane cholesterol, is translocated to ACAT in the endoplasmic reticulum.